Increased rates of lipid exchange between Mycoplasma capricolum membranes and vesicles in relation to the propensity of forming nonbilayer lipid structures.
We have studied the effects of modification of the endogenous phosphatidylglycerol (PG) and diphosphatidylglycerol (DPG) content of the plasma membrane of Mycoplasma capricolum on the kinetics of spontaneous [14C]cholesterol and 14C-labeled phospholipid exchange between M. capricolum membranes and lipid vesicles. The PG/DPG molar ratio of M. capricolum membranes changed when cells were grown in media supplemented with 0.5 mM CaCl2 and/or egg phosphatidylcholine (PC) (10-20 micrograms/ml), increasing from 3.9 to 6.3 on supplementation with Ca2+; this ratio decreased to 1.1 in media supplemented with PC and to 1.8 in media containing both PC and Ca2+. The ratio of palmitate to oleate in both PG and DPG decreased when cells were grown with PC or with PC and Ca2+. Bilayer disruptions were seen in freeze-fracture electron micrographs of trypsin-treated M. capricolum membranes from cells grown with both Ca2+ and PC, and numerous lipidic particles and other bilayer disruptions were observed in trypsin-treated M. capricolum membranes and their lipid extracts. The rates of spontaneous exchange of 14C-labeled cholesterol and PC from membranes isolated from cells grown with PC and Ca2+ to acceptor lipid vesicles were exchanged by approximately 30%, and the rate of the rapidly exchangeable cholesterol pool in intact cells was enhanced by 64%. The enhancements in cholesterol and PC exchange rates are considered to result from structural defects expected in the M. capricolum membranes obtained from cells grown with Ca2+ supplementation. Our findings parallel previous examples of functional modifications of membranes induced by bilayer instability arising from a pretransitional state leading to the onset of a nonlamellar phase.